Introduction
The family of furocoumarin derivatives known as psoralens , has been actively investigated both with regard to their ability to act as dermal photosensitizing agents and as probes of nucleic acid structure and function.
1 ' 2 The biological activity of psoralens is primarily ·the result of the covalent bonding they undergo with 7 nucleic acids, especially DNA. This process is believed to involve three distinct s (1) non-covalent, intercalative binding to the D~A helix; (2) upon irradiation at 365 nm 1 formation of a 1 c monoad:ii.tion prodt:.ct bet·,.;een the ps·oralen and a DNA base, probably, Our present study is concerned with the isolation and identi- for DNA over that of the naturally occurring psoralens, allowing a Non-covalently bound m1~' was removed by extraction with four portions of CHC1 3 , each equal in volume to the aqueous phase which £ was then adjusted to 0.2H in sodium chloride and diluted with three 7 volumes of cold ethanol. After standing at 0° for 12 hr, the precipitated DNA was isolated by centrifugation at 10,000 x g for 30 min. 9 The resulting HMT-D~~ pellet was redissolved in 0.2M NaCl and repre- were obtained on a modified Kratos/AEI MS902 mass spectrometer, operating at a dynamic resolution of M/~M 10000. 9 The data system (LOGOS-II) assigns exact masses to all of the observed fragment ions 10 in a mass spectrum and stores the data on disc or tape.
Elemental compositions are then generated by computer for a_given error tolerance. A source temperature of 250° was used for electron~impact spectra. Field desorption mass spectra (FDMS) were recorded at a resolution of M/6M 1500, using conventional benzon~rile-activated
emitters. 11
The HMT-DNA adducts were analyzed by high resolution electron for 30 min. Excess reagent was evaporated under nitrogen, and the 5 residue applied to the direct insertion probe of the mass spectrometer.
• Permethyl ethers were prepared using dimethyl sulfoxide anion-methyl 7 iodide, as described. The TMS ether of F45 was found to exhibit a relatively low A + prominent ion corresponding to (r-1-15) occurs at m/z 687.2563
Overall, the fragmentation patter.n·of F45-TMS is similar to that of F42A-TMS and F42B-Tf.1S, with the high mass ions shifted to lower mass by 14 mass units (Table III) . This is con- Table IV  here   9 sistent with the presence of a deoxyuridine residue. FDMS of underivatized F45 gave signals at m/z 486 (£·1+) and 509 (H + Na) +.
• This uridine derivative is undoubtedly derived from a deoxycytidine-
• HMT adduct which has undergone hydrolytic deamination. Thus saturatic of the 5~6-double bond in cytidine results in labilization of the exocyclic C~4 amino group and conversion to uridine at neutral pH.
The .. and a::id hydro is eata given below.
':he minor prod'.:.ct, F48, was analyzed by HRHS as a permethyl deri7ative (Table IV) . ~aterial, }ll1T, and a nucleoside that coeluted with deoxyuridine. Since there is only a single cyclobutyl proton in this system, relative stereochemistries of the substituents on the cyclobutane 1 G 17 ring were assigned using NOE experiments. 15 For a proton-proton spin 10 system, relaxation will occur primarily through a dipole-dipole mech~ anism, and the magnitude of the NOE will have an r-6 dependence on the Irradiation of the two cyclobutyl methyls, the 5'-CH 3 derived from HMT and the S(dt)~CH 3 derived from deoxythymidine (Table V) Similar NOE enhancements are observed for both methyls (Table VI) ,
indicating similar internuclear distances between the two sets of l 5 methyl protons and the cyclobutyl proton. For a spin system with one l 6 methyl adjacent and one methyl diagonal to the cyclobutyl proton, pyrinidine) systems (Table VIII) . Treatment of F45 with acid (O.lN Table VIII   6 here HCl, 40°, 18 h) results in cleavage of the C-N glycosidic bond and I 7
conversion to material that coelutes with F44.
l 8 l 9
The 1 H NMR spectrum of F48 confirmed the identity of this adduct as a deoxythymidine-HMT adduct involving cycloaddition to the on the relative stereochemistry of the cyclobutane r-ing system) was . 10-15 ~g) . If F48 was generated from the same favored inter-calation complex as F42A 1 F42B~ and F45, formation of a product 2 corresponding to structure ~ would be expected. Further quantities ' of this adduct are being sought for its complete stereochemical " characterization. of DNA have been unwound by an ap9ropriate angle is shown in Figure 8 . 20
This complex allows for maximum TI-bond overlap, and is readily and undergo further photoaddition with an accessible pyrimidine.
The most complete hydrolysis we have been able to obtain (using By using me·thod C, the activi·ty in the void volume c was decreased to 5% and that in P6P3 increased to 40%.
As per~ cent of bound ill 1 1T taken as 100%. 
aOnly major fragments with m/z >400 are listed. bThe derivatization procedure gives two derivatives, corresponding to transfer of three or four silyl groups (two or three in the case of F44). M' refers to the higher homolog in each case. cThe di-TMS derivative of deoxyribose is referred to as dR. Free or der1vatized nucleos1des in general undergo fragmentation by fission of the glycosidic C-N bond with transfer of one or two hydrogens from the deoxyribose to the hetereocycle base. dAssignment was confirmed by low resolution field desorption mass spectrum on underivatized adduct (M+ = 500). eAssignment was confirmed by low resolution field desorption mass spectrum on underivatized adduct (M+ ~ 486)" m (1) m (1) d ( 1) d (1) d ( ODS column with CH 3 0H/H 2 0; 1 ml fractions at . . low rat.e of l ml/min.
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